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[ sffl ] CCD mommmmsRi-'kp^m l tc^^ti y 
m< Lfc. 
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1 

X^g<t^«l/>;C^e«rWr.6}i«U>XaPi, CCD 

Sf*a<^«i=-i ;i»e>^c4^^^;^y 70!?ife^SfC*jl,> 
r. 

s^wr-sw^au-^xspi. c<D^u>xajiS!it*K: 
sstten. ^j»u:^xg{5%B!ri2^fS[rt«:Bjr)m'S.ax 

x^isi. B5ria3ie:^fi^iajta?#s*iBufa(Kt8ftc*tb 

[0 00 1 ] 

efi}ix.imt i 7=:f > * 4 c » ;^ f— 
(0002] 

58$liaJ5i«»{Cgaa-r-5t5giL/r. Bbil 

mi:mmm-t s tfT':*-:^^ 7-^^±ii»?:jfi»ia@-r 

*iSSLrt>4. C©ffi-?-*y-7«. 12^<*cr)3fe^» 
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SCCDCCharge Coupled Device)*4i'C» 

afiiui^x^i. u>xm?asjf)jiA/c*4;¥<* 

* -5© 3 6 igfif torawsH© — 3 i /J -5 r I » 
10 5. 

[0003] -^ffltDiti^ao^lSJC-^ 

^«?:ax»j3Atfe,u>x-cj&fiSsnfc)Ft«5 u>x2 2 
t. •e©^t!g3^>x2 2■cBX»JJi^/c^fe^a^^:fib*;^ 

fT3fc{C^gi-rSIHU>Xrjg^$*i:^cS£;A:U>X2 3 t 

1 CD U>XK# U > 2 4 (C J; 13 ffiO <^ ItHSS 
n. 36tC-e<Djit«SS!m:;'CU>X2 2. 2ZtP'h<0% 
^iij««:f*^-r 4 C C D^©@«:«{^3RTF«:jfe» $ 2> 
20 itefl»U>X2 5*!^2©U>XK(^'J>4/2 6{CJ:0?X 

fcftCDlSStCDit^a-/^;^^ ^ ju^A^e^i-S^fe^tgiiSa 
ja«»[#s 2 7 en, c ©jt^igtiSjiiaffli^^K 
2 7 {c c c D momwm.mM^ 2 s *iBi« $ nrm#@ 

[0004] frfiaH(*»»JR^ 2 8 ». ifii^mSSCCD;*? 

^K¥<!:SiS:&|SltciS?>JL/ciii^mfil-C5'D i;f<)V7s-c 
>7->;>4/cc*ji»-cii. jii«*©ftiajs?S8!jRS;^2m 

sfc*. itriac c D^©ii{«t{fejR^2 8 vLxsiTh^a 

S2 7r^*LTI,»5o 

( 0 0 0 5 ] C cr)ife^<ai*ii3fta«#S2 7 i l^r ». 

so' a. 21 hn:m.ia-c\.^i>) ■^ti,xm'S.<D^nmm&L 



(3) 

3 

[0006] fri23fe:^<5^jffiajaig#e2 ? iitrisat* 
T, ia4=&^ur8Ji?sr5. Ji^BHSiisi— sp^tiisi 
r Ku;^S<bfi?SrejMS*i*4**. ccrttXYr Ku 

[0007] rnrto^. @««««^2 8 ». *«<4:3 
J^fij^r 5 }S?S©itS^g^^-C 55t«^»aJ 3 2 t , 10 

iDtSEi^7 huyx5f3 3. 3 4{Cl^g«»/^•J^X*^ 
I/. • StSjfeSi^:? h Ui'XdrS 3. 3 43&>^>»^ 

S^JRgPS 2CD*mg[»S^3jiP,<t#5:|S*l!{oT^^ 
3 5S?>l/Ti»ai-r5. 

[0 008] C ©at*}S«^-f - 2 8 e,S*ai ^ tifc® 20 

En0JiBfiiS« 3 8 diSI:}- 6 n-C 4s 0 . C OEpgillBIISg 
3 8 «. 8(D36SS:^g|J3 2 iStJt.t-i 

:^t30e8PSq3 6 t. @<i*««ST2 8©fflT-3 5 i 
Sti&t- SUSSES 7 H*a«3R^2 8 ti-E-<DS3 

^•3 5*(lgS^3 7K:Si43HfSi;^K:6n)SiIiH)SSffi3 

[0 00 9] C<DJ:5(CLT@{*«ffejR^2 8*1^0^^ 

It 6 rxfci^wmumwi. 3 e cc, ife^<sJSjija?«ifi^^s 2 

7*iffi§@SSn*. cnCCj:*). ®^*»«S^!■2 8CD 30 
3esa:gSSU3 2*Si6#ffiliSii3a!SjS#l82 7K:J:-,t:S[ 

* s n;rc»«Ftc nc o . t/m.^m 3 2 'NSKAigx-r s 

[0010] Sl»{cSJg3n/cEn0JI5*|S'E3 8 tit^ 
<SlSjijfiitjg#g:2 7*lifS}«:2 1 ©B^j£(i[gK:lSJO^=t 

(0 0 1 1 ] coi^rjrsiatcfets-ctt. 3fe«i/>X2 
5 tm^m.ismi-z 8oraK:36^(g^jijaifi?s^i32 7 

«. tstfeu>X2 5©BXf^ ';>y2 6*ia^oft:iJ^ia 

>x2 5<t3e^(5JSjiiaffljs#-iii2 7 tcratc. IStSd^I 

lfe^T2 8raoKSIi i*«^*< ?c-7-CL.i:'>t(,»^S 
C 0 0 1 2 ] so" 
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[aWdijB^L<l:!><tr-5SaJ CCDSS:©<it^}S«5R 
[00 13] 

CO»«^>XaF■CBXD3i^fc-»^^*iii®3e?:3KS 
[00 14] 

©^^s». sai8iii«ffi«-wr5.a»©u>x=£r 
[0015] ^©w^es^fcic**!,*^:. 

•5. U>X©«fi£t:^*3*S^S$ni/cJt>«:. 

3^^<gi^il3lii[i£^#£3». HiriBiil(^%il!%^©ii:fu(cg9: 

[0016] ^ISftc 1 ©«afftffliJ©BaPSBCC}3:. ^t^® 
J|Siljajltj«^^^2*il5(0<=tW6n. $6{C. c©>6^<g 

«f)©>ttiBjU>X^I83#t^t!eiU>Xl!(<^'J>i/-4 *fflt,» 

rf5ge^lgfi*i©i^EK:gxO'Wtt6<iri,>s. /ife. B 
Tn^nrt^jjct***. K(=t';>y4{c(j)i?H?5u>x^S3 

X«:ISS|-r485ti*siawe.*i'CI,>-S). mriB^lgf 

(*i©F*3ffitc«. ^^s^>x^©5*iIX«^me>nrte 

0. c©i^«b>x#a5». frrseit^ig^jijaiajg* 
15 2 sofftrf 2>*i8!i 1^ > x#e 3 f D jA^/c«^{*^li^s 

U>X«®WS(IU>XSC5' iiE-©WS5!lU>XSP5' O 

1. frie¥ffisc5" w. fri2a:^^*p^li3e;K:^c^ 
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(00171 ;^(c. itiai^{feu>x#a5 tmtzmt^m 

»«:3l6f4fcStl/rit25[r 5:??[6lK:BfiS;Sti/c-SFMSl55 " 

CO 0 1 8 1 ttrfBfif«t«^^6«. ^^(*Sffi 
±{CJBfiS3*l/c36SSl^a5 1 1 . TKW-^i^y h Ui^;^ 
^ 1 2 I- 1 3 SCJffflfBtOJS^ 1 

AfcmiS.it\.^^\A^it{yXM^-m.^^'^y 10 
3fess:^Si5 1 1 rjfesgi^snfciatRft-^*®^ i 4 * 

[0019] H«f»«^^F-6C3:. -ecD^ 1 4?rEn)5iJi2 

#T S C i -CEHBiJiSi^Sffi 7 8!? 0 f=t W 6 i . 
[0 0 2 0] COJ:5CCL/-ClI«:a»S{-?^6*lK0f^W 
e>n/cEn]^Ji2IRStg7 5:. ^©iI^«««^^6*iHS(»?^=t 

[002 1 ] Ji(±J5i?gL//c:*^|g©S^^*^ ^fflCC*^ 
JIS*:. l/3-/>5^S)yfl/4-/>9^®5^v7'^© 

X#gi fitRg«3R^ra{C5K^(g^3liti&«:/(-^S $ -a- 
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6 

[0 02 2 1 Jt*J. ilBIJi^rtt. ie«u>x#a5 

u>x?r^tg!(*rt-c3^^-r* y ^^'i L/T-tti-enm 

[0023] $ fc. S5l2En©J12lgS7 tcaWfcKP 1 6 

^mmsm^Q ^^(o^m^^ 1 1 ifiB^m§^m.mm.l 

■C. jt^fliUVX^KiSf^JS^^^-ia^lSfSI^^StcA 

$n/cJ|g-C». «S{ftU>X^©5?:jiiat/c3t(*. En 

0[IE^tg?r:n-l/T3lc«Sl^aJl llCfStfeL. 

Sill l*illSSSn/cCi(C^cS/c«>ffiroc*fL/rJ:t)|!Ji 

[0 0 241 

X^®i<B*^««^-1^SafEPJS0iei^Stg<!:©PHJS«r^7^T 

i-mmm. 2 ■■■^^mmMmm.^m. 3-jt!^u> 

s. 5* -wjaju^xgp. 5" -Tssp. \6-mwm 
^jR^. 7 -EneiJiesase. 
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(54) H«cai«a{^«rt]Ki,fc«:f>tj;>l^^O!«t^B 
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X^ei:^«U>X^e?rW-?--5}ilfeU>Xafi. COD 

mnEmiSi u > xgf*iHi?ia«[^«cia<^3te©i«;siSfi)c^t 
s*i-eow5Si u >xa©i'f^i&«:5fef4iit3i5r.5 

1/ -C «?fiaMfft U > X<O^B§q{C @S $ n-C t > -5 C <!: 1^ 

s. 

c sn^m 3 ] ijgSiK^ 1/ >x^is«. wja u > xso 
Cfi3j?S4] fiirgBi!sS«u>x?:s«. stria^^u^x 

S?rWr'5^U>XBi5i. C©W«!lU>XaJ<!:SW«: 

ifttten. ^j»u>xg|5%BiriB^fgf(*iK:gsiij(^itsax 

X#|a i . mfa^l&^<Sigtjliajti&#®*imfi3^18f (CM L 
CO 00 1 ] 

y 7 flit > ^, fiSit^Stc ref -5 ©-C 4) s . 
C0002) 

3!^#RUTt>5. C©«i^*y^«. \mi^(D%^^ 
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^r3tS^ft-f5C CD (Charge Coupled 0evice)**'6 

nwom^m^^m. d jit? a»© u > xs: jffl<^^*5#fc 

ti»u:^xsfi, U>Xgf-C|Xf3iiAy£ilS^{* 
Tt^^gsr 4 C C D /j: <t'© S<«t«i3R^ i rj^fiS 3 

tiA=y<o-&hti^ Hfif torassH©—- :> i ?i -3 r I > 

10 5. 

[0003] se3fcos^f-*y ^^©Tt^ao^jiSK:-^ 

■C. it^^S2 0lt. m(*2 IrttC. «:¥*^6©Jt: 
9 iitf db U >X-CJ&fi£3 n/cjPt*? U > X 2 2 

i. ■^&©^t«^^>X2 2-cB!?»)3i^«^t^Bi«^^:&^¥ 

ff3te(C^^-rSDnu>X-cm3tl/c!fc*cU>X2 3 <!: 
ifi^ 1 © U>XIS{^^ 'J > 2 4 «c J: 13 IXf) SJ^S 

n. 3 6tc-e-©*fitaRu'J£:*:u>X2 2. z^ts^h<Dit 

^iii«€:a^-r * C C D ^©@ «:««SR^tc Jte» 3 -t* S 
20 ite»P>X2 5*s02©lx>Xgst(=J'J>4'2 etcJrOIX 
«@S3*a. C©ie«U>X2 5©fcB3tJJtc3fe^iij«* 
©ieffSjS[fi£^4Bft*L/. (£J3?ffifiJc^*»6Aj:iii|««r?#s 
/c^tl©1fiS^:©^^a-/^•;^:7 ^ ;U5'*>6^j-57t:^(£iiS3l 

jajfia^s 2 7 *siat:t 6 n . c <o^^^mm.^Wi 

2 7 CCC C D^©@<*a»5R-1^ 2 8 *5te«3 +irBK#H 
[0004] irfie@{*»fRJR-?- 2 8 «. jfi^m^^©* 

nr*JD. 67 ^;U5'TU-^©f?;9^ffl^0!>MiS8fcfi5t^J 

tftttiUTLSt,*. i^fe«#iLrpi:is©'^<bSEgifj:-, 

•ri,>4. 0*0. CCD3Sf©H«:fiilfe^^Tli. 
jf<jptSii::^iS]K:iS?iJL/ciiBR*{il-ci'D 

>7->J>4>^K:*j(,»r(3. ia«©«:il5^?S!SffiS:»<!)2<Stl 
±©-t^> y > t Aj: ») c ©^fr*r?SS b 

SfcA. friHC C D^©®(«t^feJB^2 8 tcAW-r ^« 

®2 7-C|^*L/Tl»5. 

[0005] C ©3K^{£lS3i3ftai«#S2 7 i U-Ctt, 

5f«*ifflt,>?.n. ^^{fAX*a*iilffl 3*1-5.. C©1® 

-:>Ma©:^rS]K:j;-?r^3'8t:^**!^3t3n-5 fe©-c*-5) 
fc*. ii««1fi»fefiia-C (BI-C«2tSt©aS«fS2 7 
so" a, 2 7 b%aiarc>-5) :^iUr@fS©g£raJiIjffi2S[ 
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[00061 BtHa3e^filgiifijSiS#S2 7 tWSEMW 

[00071 -r^cto^. Hi«t(ft3R^-2 8 W. ili3H*3 

e:©3fesa^giJ3 2©x. YJSSt*it§3E3*iS liSJgS 
tC:^3E^^'Jl';^4to^'57X¥^'>7 h Ut;:^ 3 3 J: 
CJ^Sit^Si^^ h U»^>;$ 3 4 t . «»<7)^-7-3 5 <!: 

I/. *:¥-aiS^2^7hUi;xi»3 3. 3 4*>?>l®>^ 

3 5 «r/M/-C«ta-r5. 

[00081 C©Hf*»fR^^28*i?,^*WSnfciii 20 

EilIiJi3BgS« 3 8 6 nr to 0 « CCEPMEi^SS 
3 8 tt, Wam^^Z 8 ©3feSa:^SP3 2 i^JcirS 

StJt-t- -SHBafflS 7 =&Wb. H^^fil^fesR-?- 2 8 {*-e-<D^ 
^3 5*lIBSiH?3 7K:jgM3-ttSJ:^)K:En©(IBaSSg3 

(0 0091 C:OJ:'5tCL-CH(*ffi|RSR-^2 8*1HXI3« 
It 6 n/cEpgiJEi^Slg 3 8 ^^i&imi&i&m^m. 2 
7*i«#a5ESnS. cntcjrfj. Hfl*B«^^-2 8CD 30 
36«^a53 2*S56^<SiaciiiaiSjgt#e2 7 tcj: orH 

1 s n/c*&»{c nc 0 . ymmgt&i 3 2 'sSK*iftAr s 

( 0 0 1 0 1 st»fcs^i$n^tEngijiei^s«3 8 
&mmj&mi&^Si2 1 ^m^^2 1 cmw^wmiy)^ 

[00 11 1 C(Di5;iS|gw:toc»-c». !e«u>X2 
5 i@«:}t(^^2 8CDmfC3fc^(S^jijfla?S^I22 7 

2 8 iCiEfHAiiif'^JWtC;*:* < D , ^±^<J>im.Vc 40 
tt. *S^l'>X2 50aXf^'J>i'2 6«:SmL«cl,»^S 

>X2 5<t^^iSJSiliaiS?S^S2 7<!:(7)ratC. 

S:W5!£;<S*i*4fc*. 3e.{C^«U>X2 5 (!:@{^ 
{|i^^2 8W<^[Efitl l*5:^*<!&:-3-CL.*^iCi'>S 

(00121 so" 
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[00131 

[KII*<K8i-rSfc*©#l81 ^j§f[*gccS:W'=.ti/c^i>^t 
{ctol»r. mriBite«U>X*i-?-©«iau>XS(DiSiS^(C 
[00141 

©it^ati. ■&a«js<!:t8t6*wr.2.aj^<Du>x* 

[00151 S^*>7C5/J^SS{b(c*jC»t:. T^^Jfi 
0. u>xo«s£<!::^#3*i^S3*ii:rcJt>«:. 

(00161 m.'^W 1 ©«[^»ffiiJ©raPgi5CC«. 3te^(g 

iiS3iia?itj«#a2*jaxo{^w6n. se^c. c©5te^<g 

fy(0)tm V > x^is 3 *i*f !^ u > xax-f^ 'j > y 4 t, » 
rflirgsmig#i©i^SicgxO'WW6nri,><2>. /i*5. s 
^sn-co»!it»*^ BXf=ty >y4tc«)ipH*)u>x^s3 

^HfrlH^ISli* 1 rt4:$4:^rSJiCjf «)Sli-C-'< 5. 4? 7 * -Ar 
tfcl©F«9fflCCtt. IS^U>X#-|9:5*i|Xf3>tl:fP>n-Cfc 

c©^«u>x^fa5«. «iriei^£^^g^jua^a«^ 
IS 2 sc/Hfrt 2*f «3 u > x^s 3 -cix o ii^/cWf*^ii^s^ 
ife«:2iaLT:. ^-rsfitt^ift^^e filters -a-sci 

U>Xt«®WSl!lU>XgP5' i^-©*JS!)U>Xa35' © 

ii-sigttc jpffisis 5 " ^-i^tcjtm L tcmm i ^ 

4. mrie¥BS{55" ». friSlS^^*iii^^3e«:^c^ 

>x#K5©^ffiaJ5" tc». ffiemai^^^^e*^ 
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(0017] -^xic. U5afe«ib>x#g5 iimzmt^m 

[0018] -13. l(rtB(i(«g«SRT6». 
±t<:BHXSntc^^^^ 1 1 . 7k^^i/7 h Ui^;^ 
5? 1 2 igiS^SJ^7 h us;;^ i sRcFm^oymr- 1 

hUi^xir 12. 1 3{cggaii/<;u:^*«*S^Si*(c. 
56SS:^gi5 1 1 -CifeS^ft 3txfciii<KM^%S^- 1 4 * 

K:@«:}g»^^6<D^^l 4 testis L,r08g«51 5*JJ^ 

fissn. 3 6«:itm^»giJi 1 cc^ttfibregni 6*is 
c 0 0 1 9 ] mimi^fn^ e «. 1 4 twsijffi 

^»ffi7©IiSSiWl 5{CSI^«^5©i|5l^{C^{Cffe 20 
©S|l»=fe«^{C J: ^ TE|]SiIiHiS»«7 OffeOSJ^i S 
«r S C i THIlgiJiBlgStS 7 tc Be ») {=t W 6 tx s . 
[0 020] C©i5KOTHfl:a^RjR^6*iBZi3(^W 

e. n/cE[jjgiji3siSK 7 * . ^©®ma»sR^ e 0 ft 

xa35' ©iiSrt{ciBH5*i*J:^K:tea^«)SH.5. 30 

[002 1 ] «JiSi?«U)rc:4:^?l3©S^=^*^ ^ffl©*^ 
JSSS:. 1/3 ^'>5^Su:l/4'/>9^<D^9:?•T^^^O 

fie*©«g«:J:t-4t:Si<j4§ilJ©&$*i. *>-:)|^isj*^©^<* 
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©StJtS fe^t^ar # * C i *it^5E$ ia/c. 
[0 02 2] tcii, ±tsm^Vit, ^{giU>X#g5 

icmnS.L. ';>y©3fefAtciS35l1--55^¥BDgl55" MB 
( 0 0 2 3 ] I; fc. Strl2EnsiJi2^«7 u:sw:fci§a 1 6 

{1. EngOf3S«7©«M<i:UT3l&2lja^©iSt»ffiBjiffi$R 

*-?-©3fes^a5 1 1 *iEii©jie^»S7 

r. ig»U>X^a<!:@{*J8«^^fHI©!Ef5t*^S{cA 

$h/c$iaftt. *S(ftu>x#^ig:5 4jiifii/?£:3t», En 
SHI H)ms.iiifcctictjiitctbsgmiics^b-cj:>)m 

[0024] 

[|KI§<D3ai*] ±f2ISig©J:5{i:. :*:^Hj«, fefSu:" 
[BI®©fSm<cSi?g] 

[EI 1 ] ^:»?g^c^SS^^*J/ ^ ©3t;i^S©«fiK©ll 
[Bi2] *5IBJtc^SS^*>7©^^a©|g{SU> 

[03] Se3R©a^*y'7©jt^Ka©«EiS?:^-r»r® 

[1214] ^^3fc©s^^;<7y7Cc/H^>6nrt,^^^l^*}l^fe^s 
if^i Enj?ijSBiass©K^*^n-r Msams-c* 

X#a. 4-)it«!U>Xrof^';>5'. 5 - iKfiiU^X^ 
®. 5- ■••WJau^XglJ. 5" -^PBSIJ. 16-'(i(*}« 
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